The role of oxidative stress in Huntington's disease: are antioxidants good therapeutic candidates?
Huntington's disease (HD) is the most common polyglutamine neurodegenerative disorder in humans, and is caused by a mutation of an unstable expansion of CAG repeats within the coding region of the HD gene, which expresses the protein huntingtin. Although abnormal protein is ubiquitously expressed throughout the organism, cell degeneration occurs mainly in the brain, and there, predominantly in the striatum and cortex. The mechanisms that account for this selective neuronal death are multifaceted in nature and several lines of evidence suggest that mitochondrial dysfunction, overproduction of reactive oxygen species (ROS) and oxidative stress (an imbalance between pro-oxidant and antioxidant systems resulting in oxidative damage to proteins, lipids and DNA) might play important roles. Over time, this can result in the death of the affected neuronal populations. In this review article we present an overview of the preclinical and clinical studies that have indicated a link between oxidative stress, neurodegeneration, and cell death in HD. We also discuss how changes in ROS production affect neuronal survival, highlighting the evidence for the use of antioxidants including essential fatty acids, coenzyme Q10, and creatine, as potential therapeutic strategies for the treatment of this devastating neurodegenerative disorder.